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DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-24, drawn to a method of forming an apparatus with a first 
surface roughness and a second surface roughness, classified in class 
204, subclass. 192.32 

II. Claims 25-30, drawn to an apparatus, classified in class 257, subclass 1. 
The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make another and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the process as claimed can make other 
products such as wafers instead of die placement areas or the product can be made by 
coating a rough coat instead of sputter or chemical etching. 

During a telephone conversation with David Oren on August 16, 2007 a 
provisional election was made with traverse to prosecute the invention of Group I, 
claims 1-24. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 25-30 withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
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or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Claim Rejections - 35 USC §112 

Claim 9 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 9 is indefinite because "the chip" lacks antecedent basis. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 13 and 20-23 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hilton et al. ( U.S. PGPUB. 2002/0060084 A1). 

Regarding claim 13, Hilton et al. teach a process whereby a substrate 130 is 
obtained. (See Fig. 3). A die placement area is identified and a keep out area of the 
substrate is identified, (i.e. the die placement area is the area between treated regions 
340 and the keep out area is the area from the regions 340 to the edge of the substrate 
130) (See Fig. 3) A protective area 340 is formed over the substrate between the die 
placement area and the keep out area. (See Fig. 3; paragraph 0030) An underfill 
material 320 is formed over at least the die placement area of the substrate and the 
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underfill material is prevented from flowing over the protective area based on surface 
roughness. (See Fig. 3; paragraph 0030; Here the examiner interprets "over" to mean 
completely over the area 340. In Figure 3 the underfill material does not flow over the 
edge of the area 340 as shown in the Figure. Therefore the underfill material does not 
flow "over" completely over the protective area) Furthermore, Hilton et al. teach 
providing a dam, barrier or discontinuity to prevent underfilling material from entering 
the keep out area. (Paragraph 0010) 

Regarding claim 20, Hilton et al. teach attaching a die 1 10 over the die 
placement area of the substrate. (Fig. 3; Paragraph 0002, 0003) 

Regarding claim 21, Hilton et al. teach flowing the underfill material between the 
die and the die placement area of the substrate. (Paragraph 002, 003, 0030) 

Regarding claim 22, Hilton et al. teach that the underfill material flows in the die 
placement area without flowing to the keep out area based on the surface roughness of 
the die placement area and the surface roughness of the protective area. (See 
Paragraph 0030; The die placement area has an inherent roughness. The area 340 is 
roughened to prevent flow to the keep out area.) 

Regarding claim 23, the protective area 340 is selected to avoid underfill overflow 
into the keep out area of the substrate. (See fig. 3; Paragraph 0030) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1, 2, 7-11, 14 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hilton et al. (U.S. PG Pub. 2002/0060084 A1) in view of Tsao (U.S. 
Pat. 6,288,451). 

Regarding claim 1, Hilton et al. teach a method comprising selecting a protective 
area of a substrate. Providing a second surface roughness over the selected protective 
area of the substrate. (See Fig. 3; Paragraph 0030) 

Regarding claim 2, Hilton et al. teach determining an area in which to prevent 
overflow of underfill material. (See Fig. 3; Paragraph 0030) 

Regarding claim 8, Hilton et al. teach providing an underfill material over the first 
area of the substrate. (See Fig. 3; Paragraph 0030) 

Regarding claim 9, Hilton et al. teach that the protective area is selected to avoid 
underfill overflow into a particular are of a chip. (See fig. 3; Paragraph 0030) 
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Regarding claim 10, Hilton et al. teach attaching a die over the first area of the 
substrate. (See Fig. 3; Paragraph 0002, 0003, 0030) 

Regarding claim 11, Hilton et al. teach providing underfill material between the 
die and the substrate without overflowing the underfill material over all of the protective 
area. (See fig. 3; Paragraph 0030; Here the examiner interprets "over" to mean 
completely over the area 340. In Figure 3 the underfill material does not flow over the 
edge of the area 340 as shown in the Figure. Therefore the underfill material does not 
flow completely "over" the protective area) 

Regarding 14, Hilton et al. teach a method comprising selecting a protective area 
of a substrate. Providing a second surface roughness over the selected protective area 
of the substrate. (See Fig. 3; Paragraph 0030) 

The differences between Hilton et al. and the present claims is that Hilton does 
not teach a first surface roughness provided over a first area of the substrate (Claims 1 , 
14), Hilton does not teach the second surface roughness being different than the first 
surface roughness (Claims 1, 14) and Hilton does not suggest chemical etching (Claims 
7, 19). 

Regarding providing a first surface roughness over a first area of the substrate 
(Claims 1, 14), Tsao teaches providing a surface roughness between a die placement 
area and the substrate by chemical etching. (See Abstract) 

Regarding the second surface roughness being different from the first surface 
roughness (Claims 1, 14), Tsao teaches providing a surface roughness between a die 
placement area and the substrate by chemical etching. The underfill material covers 



Application/Control Number: 10/725,449 Page 7 

Art Unit: 1753 

the roughened area and is mechanically interlocked thereto. (See Abstract; Column 6 
lines 12-32) Hilton et al. teach providing a surface roughness in a protective are to 
prevent the underfill from moving into a keep out area. (See Fig. 3; Paragraph 0030) 
Therefore, when Hilton et al. incorporates the teachings of Tsao the roughness in the 
die placement area would be different than the roughness in Hilton et al.'s protective 
because Hilton et al. is preventing underfill from moving into the keep out area whereas 
Tsao allows the underfill material to flow but increases adhesion to the substrate. 

Regarding claims 7, 19, Hilton et al. teach etching can be used to remove 
material. (Paragraph 0014) Tsao teach utilizing chemical etching to provide roughness. 
(Column 6 lines 26-27) 

The motivation for utilizing the features of Tsao is that it allows for better 
adhesion of the die to the substrate, (column 6 lines 22-23) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Hilton et al. by utilizing the features of 
Tsao because it allows for better adhesion of the die to the substrate. 

Claims 3, 4, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hilton et al. in view of Tsao as applied to claims 1, 2, 7-11, 14 and 19 
above, and further in view of Banks et al. (U.S. Pat. 4,329,385). 

The differences not yet discussed is providing the surface roughness by sputter 
etching through a mask (claims 3,15) and where the sputtering provides less sputtering 
to the protective area than the first area (claims 4, 16). 
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Regarding claims 3, 15, Banks et al. teach sputter etching through a mask to 
form a roughened surface. (Column 1 lines 52-57) 

Regarding claims 4, 16, controlling the amount of sputtering to the different areas 
is obvious given that Tsao and Hilton et al. discuss different roughness for different 
areas to control movement of the underfill material. (See Tsao and Hilton et al. 
discussed above) 

The motivation for utilizing the features of Banks et al. is that it allows for forming 
a roughened surface. (Column 1 lines 52-57) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Banks because it allows for 
forming a roughened surface. 

Claims 5, 6, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hilton et al. in view of Tsao and Banks et al. as applied to claims 1-4, 
7-11, 14-16 and 19 above, and further in view of Maydan et al. (U.S. Pat. 4,298,443). 

The differences not yet discussed are the use of oxygen plasma sputtering 
(Claims 5, 17) and the use of hydrogen plasma sputtering (Claims 6, 18). 

Regarding claims 5, 6, 17, 18, Maydan et al. teach that sputter etching can be 
carried out in the gases of oxygen or hydrogen. (Column 6 lines 32-41) 

The motivation for utilizing the features of Maydan et al. is that it allows for 
sputter etching a substrate. (Column 6 lines 32-41) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Maydan et al. because it 
allows for sputter etching a substrate. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hilton et 
al. in view of Tsao as applied to claims 1,2,7-11,14 and 1 9 above, and further in view 
of Dias (US PG PUB 2003/0109080 A1). 

The differences not yet discussed is the use of a solder resist. (Claim 12) 

Regarding claim 12, Dias teaches a process utilizing a solder resist on a 
substrate for a die bonding process. (Page 3 paragraph 0039). 

The motivation for utilizing the features of Dias is that it allows for bonding a die 
to a substrate. (Page 3 paragraph 0039) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Dias because it allows for 
bonding a die to a substrate. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hilton et 
al. in view of Dias (US PG PUB 2003/0109080 A1). 

Hilton et al. is discussed above and all is as applies above. (See Hilton et al. 
discussed above) 

The difference between Hilton et al. and the present claims is where the 
substrate includes a solder resist. (Claim 24) 

Regarding claim 24, Dias teaches a process utilizing a solder resist on a 
substrate for a die bonding process. (Page 3 paragraph 0039). 
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The motivation for utilizing the features of Dias is that it allows for bonding a die 
to a substrate. (Page 3 paragraph 0039) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Hilton et al. by utilizing the features of 
Dias because it allows for bonding a die to a substrate. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rodney G. McDonald whose telephone number is 571-272-1340. The 
examiner can normally be reached on M-TH with every Friday off.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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